A Molecular Chameleon for Mapping Subcellular Polarity of Unfolded Proteome Environment.
Environmental polarity is an important factor in driving biomolecular interactions to regulate cell function. In this work, a general method of using the fluorogenic probe NTPAN-MI was reported to quantify the subcellular polarity change in response to protein unfolding. NTPAN-MI fluorescence is selectively activated upon labeling unfolded proteins with exposed thiols to report on the extent of proteostasis. NTPAN-MI was used to reveal the collapse of the host proteome caused by influenza A virus infection. The emission profile of NTPAN-MI contains information of the local polarity of the unfolded proteome, which can be resolved through spectral phasor analysis. Under stress conditions that disrupt different checkpoints of protein quality control, distinct patterns of dielectric constant distribution in the cytoplasm can be observed. However, in the nucleus, the unfolded proteome was found to experience a more hydrophilic environment across all the stress conditions, indicating the central role of nucleus in the stress response process.